Background and Purpose: There is currently no culturally appropriate instrument to assess Nigerian physiotherapists" knowledge and attributes of professionalism. This study sets out to develop a psychometric instrument to assess the knowledge and attributes of professionalism of Nigerian physiotherapists, and to investigate the instrument's readability, stability, and internal consistency. Methods: A Professionalism Inventory with eight demographic questions, ten knowledge of professionalism questions and sixteen attributes of professionalism perception-based statements was developed. The attributes of professionalism scale assess clinical competence, a spirit of inquiry, accountability, autonomy, advocacy, innovation and visionary, collegiality and collaboration, and ethics and values. The Inventory was completed on two occasions, after two-week interval, by 91 Nigerian physiotherapists. Results: The Inventory"s average grade reading level was 10. The intra class correlation coefficient (ICC 3, 1) for the knowledge of professionalism scale ranged from "moderate" (0.421, p<0.001) to "substantial" (0.770, p<0.001). The Kendall's coefficient of concordance for the attributes of professionalism scale ranged from "fair" (0.368, p<0.001) to "moderate" (0.547, p<0.001). The Cronbach alpha for the knowledge of professionalism scale was "almost perfect" (0.813, p<0.0001); and "substantial" (0.780, p<0.001) for professionalism attributes scale. Conclusion: The knowledge and attributes of professionalism scales are stable and internally consistent. The availability of this psychometric instrument will promote studies of professionalism in physiotherapy.
The analysis of the literature search outputs revealed that professionalism is a subject matter that has over the years been of interest to physiotherapists. In a seminal paper published in 1964 by Dr. Jacqueline Perry entitled "Professionalism in Physical Therapy", she discussed the methods used to teach professionalism, how to measure professionalism and several other topical issues that remain relevant today [5] . Similarly, an editorial by Julius Sim in the debut edition of the Journal of Physiotherapy Theory and Practice in 1985 extolled the importance and implication of the ethos of professionalism for physiotherapy [6] . Of the plethora of published articles on professionalism in other countries, only a few were empirically-based studies relevant to physiotherapy [7] [8] [9] [10] [11] [12] [13] .
None of the published empirical studies on professionalism in physiotherapy were from Nigeria. The paucity of empirical-based studies on professionalism in physiotherapy may be due, in part, to lack of a practical, reliable and valid psychometric instrument.
We developed a Professionalism Inventory after an in-depth review of professionalism and professional identity extant literature. The framework our study was conceptualized from the identified professionalism assessment instruments in the literature summarized in figure 1.
Figure-1. Fundamental elements/core values/attributes of professionalism.
Source: The authors created the diagram publicly" [14] . From ancient times, professions do declare publicly that their members will act or behave in an ethical manner and may discipline those who fail to do so. Professions traditionally issue a code of ethics that enunciates the standards by which members can be judged. To emphasis the importance of professionalism, Sir
William [15] stated that "the practice of medicine is not a business and can never be one ... Our fellow creatures cannot be dealt with as a man deals in corn and coal; the human heart by which we live must control our professional relations."
Professionalism entails a continuum of behaviors, attitudes, and beliefs that are on one end of the spectrum is as basic or generic as "doing the right thing" to highly complex and altruistic genre at the other end of the spectrum [1] . Professionalism is a multi-dimensional social construct with no simple and universally accepted definition. It is easy to recognize professionalism, but it is difficult to measure because it is kaleidoscopic [16, 17] . Different terms such as attributes of professionalism [18, 19] fundamental elements of professionalism [20, 21] attitudinal/behavioral professionalism [12] and professionalism core values [4] are used in the literature to describe professional behaviors and attitudes of health workers. In this study, attributes of professionalism will be used to describe the core beliefs, attitudes, and behaviors of physiotherapists. Professionalism was defined in this study as the consistent demonstration of clinical competence, a spirit of inquiry, accountability, autonomy, advocacy, innovation and visionary, ethics and values, collegiality and collaboration by working together with other professionals to achieve optimal health and wellness in individuals and the communities.
The theoretical framework for this study was guided by the professional identity theory which is concerned with group interactions in the workplace as it relates to how people compare and differentiate themselves from other professional groups [22] . Our theoretical model embodied the core values, beliefs, attitudes, unique clinical skills and roles of the physiotherapists within the health care system [23] [24] [25] [26] [27] . Specifically, the questions on our Our Professionalism Inventory consisted of three subscales. We constructed the demographic and the knowledge of professionalism scales but adapted the attributes of professionalism scale from a survey instrument developed by the Registered Nurses Association of Ontario (RNAO) [18] . The demographic subscale asks two open-ended questions (the date of birth and number of years of clinical experience) and six other demographic information such as gender, marital status, highest education, place of employment, clinical practice area and practice setting. The knowledge of professionalism subscale asks ten questions designed to assess respondents" basic understanding of professionalism. Each issue has a "Yes," "No" or "Don"t know" response options. We formulated the knowledge of professionalism questions from our understanding of the recent challenges and developments in physiotherapy education and practice in Nigeria [1, 2] .
The attributes of professionalism subscale ask respondents to rate their opinion about certain professional behaviors and attitudes on a 5-point Likert scale ranging in a continuum from "Strongly Disagree" (1) to "Strongly Agree (5) ." The sixteen perception-based statements were classified into eight subscales to measure: clinical competence, a spirit of inquiry, accountability, autonomy, advocacy, innovation and visionary, collegiality and collaboration, and ethics and value.
The initial draft of the instrument was revised several times by the three investigators. Five physiotherapists with an average of 12.5 years clinical experience reviewed the final draft produced by the researchers to assess the face validity and clarity of the questions. Based on their feedback, several items were again rewritten to improve comprehension. Following the peer review, the readability of the Professionalism Inventory was determined using standard test procedures [26] .
Data Collection Procedures
First, we explained the purpose of the study and risks to all potential study participants. Second, they were provided the informed consent form to complete. Subsequently, they were provided the Professionalism Inventory and instructed to answer the questions as honestly and as accurately as possible. Also, they were informed that there were no rights or wrong answers for the sixteen attributes of professionalism perception-based statements.
We did not impose any time limit for the completion of the Professionalism Inventory, but most respondents completed it in less than 20 minutes. Each respondent completed the Professionalism Inventory on two occasions after a two-week interval.
On the second occasion, we maintained similar testing conditions and the same research staff members administered the inventory at each of the four study locations. For test-retest matching purposes, the respondents" date of birth and different color papers were used during the data entry and data analysis to identify each study participant.
Scoring the Professionalism Inventory
We computed the aggregate knowledge of professionalism subscale score by adding up the number of correct responses out of ten questions expressed as a percentage. No partial score was assigned for "Don"t Know" response.
The minimum and maximum possible score on the knowledge of professionalism scale is 0 and 100%, respectively.
A high knowledge score indicates that the respondent is well informed about professionalism.
We derived the attributes of professionalism subscale score as follows: (1) 
Statistical Analysis
The data collected were analyzed with the Statistical Package for Social Scientists (SPSS) computer-based software, version 16. Both descriptive and inferential statistics were computed. The mean and standard deviation were calculated for continuous (ratio) data: age, aggregate knowledge, and attributes of professionalism scores. We calculated median data instead of mean for the attributes of professionalism because it is an ordinal data on a 5-point scale. Chi-square (χ²) was calculated to determine plausible differences between the percentage of correct responses on the knowledge of professionalism questions on test day 1 and test day 2 (two weeks later).
We computed intra-class correlation coefficient (ICC1, 3) and the 95% confidence intervals (CI) for each of the ten knowledge questions. ICC was used to assess how stable respondent"s answers were over two week"s time interval for knowledge of professionalism continuous (ratio) data. The two-way mixed population of raters (ICC 3, 1) model was used [28] . Furthermore, we computed Kendall's coefficient of concordance (KCC) for each of the 
RESULTS

Study Participants
The profile of the subjects (N=91) who participated in the study is presented in Table 2 . Their mean (standard deviation) age was 31.7±6.23 years (Table 2) . The majority of the physiotherapists were males (59.3%), under 30 years old (48.4%), single (56.0%), bachelor degree holders (59.0%) and had between 1 and five years of professional experience (51.6%). The preponderance of the physiotherapists (79.1%) was employed in the hospital setting, and 21% worked as physiotherapy consultant in the teaching hospital and/or Lecturer in the physiotherapy program at the university. The clinicians were majority of the subjects (50.5%) worked in Federal or State government owned institutions.
The profile of the subjects (N=91) who participated in the study is presented in Table 2 . Their mean (standard deviation) age was 31.7±6.23 years (Table 2) ..
Readability of the Professionalism Inventory
The readability measures for the Professionalism Inventory are presented in Table 3 . 
Stability and Internal Consistency of the Knowledge of Professionalism Subscale
The percentage of the correct response on the knowledge of professionalism questions during the two occasions (test day 1 and test day 2) when the inventory was administered are presented in Table 4 . The percentage of correct responses presented in Table 4 reflects the difficulty level of the ten knowledge questions. For example, item # 9 (Professionalism is exclusively about knowledge and competence) was correctly answered by less than 30% of the physiotherapists on both occasions. On the other hand, the majority of the physiotherapists (greater than 90%) correctly answered item # 15 (Professional autonomy is the right to determine own standards of education, legal recognition, and control by members of the profession) on both occasions. The result of the Chi-Square test for the knowledge of professionalism questions revealed no statistically significant difference (p>0.05) between the answers provided by the physiotherapists on test day 1 and test day 2. The findings attest to the stability of the Professionalism Inventory.
The mean aggregate knowledge of professionalism score on test day 1 and test day 2 was 60.0% ± 1.76 and 59.0% ± 1.66, respectively. The Cronbach α for the knowledge of professionalism scale was "almost perfect" (0.813, p<0.0001).
The ICC for the ten knowledge of professionalism questions is presented in Table 5 . The ICC for the ten knowledge of professionalism questions ranged from "moderate" (0.421, p<0.01) for item # 11 to "substantial" (0.770, p<0.001) for item # 9. The ICC for the aggregate knowledge of professionalism score was "substantial" (0. 685, p<0.001).
Stability and Internal Consistency of the Attributes of Professionalism Subscale
The median and 95% CI for the attributes of professionalism subscales on the two testing occasions (test day 1 and test day 2) are presented in Table 6 . The median aggregate attributes of professionalism score on test day 1 and test day 2 was 69.0 and 67.0, respectively. The Cronbach α for the attributes of professionalism scale was "substantial" (0.780, p<0.001).
The KCC for the sixteen attributes of professionalism perception-based statements is presented in Table 7 . The KCC for the sixteen attributes of professionalism statements ranged from "fair" for statement #22 (0.368, p<.001) to "moderate" for statement #25 (0.547, p<.001).
Using the interpretation scheme proposed by Landis and Koch [30] we found that all the eight demographic questions showed "perfect" (k = 1.0; p<0.0001) correlation after two weeks retest interval (Table 8) . 
DISCUSSION
There is currently no culturally appropriate instrument to assess Nigerian physiotherapists" knowledge and attributes of professionalism. The investigators, therefore, set out to develop a practical tool to assess physiotherapists" basic understanding and attributes of professionalism and to investigate the readability, internal consistency and test-retest reliability properties of the new instrument. To our knowledge, this is the first study to assess the knowledge and attributes of professionalism of Nigerian physiotherapists.
The attributes of professionalism scale in this study was adapted from an existing professionalism instrument developed for use in nursing [18] . Following an extensive search of the literature on the CINAHL, PubMed and PsycINFO databases, we found no published study on the psychometric properties of the nursing professionalism assessment instruments [18] . However, the instrument has been used to assess the factors that influenced professionalism of nurses in Mekelle Public Hospitals, North Ethiopia [19] . Only sixteen of the 34-items of the attributes of professionalism in the nursing instrument [18] that were relevant to physiotherapy were selected. The adapted attributes of professionalism perception-based statements were rewritten to address cultural sensitivity issues and Nigerian sociological norms.
The findings in our study revealed that the Professionalism Inventory knowledge and attributes of professionalism scales are reliable and internally consistent. The two attributes of professionalism perception-based statements with "fair" stability correlations were #22 and #27 (which states "I am committed to life-long learning"
and "I understand the patient"s perspectives"). This finding suggests the need to refine questions #22 and #27 to improve their test re-test reliability coefficient.
To date, only seven studies [7] [8] [9] [10] [11] [12] were identified in the literature that has investigated the psychometric properties of the PTPCV instrument developed by the APTA to measure professionalism core values of American physical therapists American Physical Therapy Association (APTA) [4] . Anderson and Irwin [7] used the Messick"s unified construct-based concept of validity approach to evaluate the psychometric properties of the aggregate PTPCV and its subscale scores. She found the aggregate PTPCV score had greater consistency, stability and reproducibility than the seven domain scores. She postulated that the issues regarding "content, structure and generalizability prevent PTPCV from having summative assessment utility in physical therapy program." Using exploratory factor analysis statistical approach, Denton, et al. [8] evaluated the reliability and validity of the Social
Responsibility subscale of the PTPCV instrument among first year entry-level doctor of physical therapist students (N = 52). They found strong internal consistency reliability for 14 items (Cronbach"s alpha of .926), and 15 items (Cronbach"s alpha of .917) out of the 68 items measuring instrument. They concluded that additional studies are needed to establish the reliability and validity of the remaining six subscales of the PTPCV instrument.
The Cronbach"s alphas obtained in our study (0.813, and 0.780 for knowledge and attributes of professionalism scales, respectively) are lower than those reported by Denton, et al. [8] . The comparisons were made with a dose of caution because the study samples in both studies are culturally different (Nigerians vs. Americans). Furthermore, physical therapist students were the respondents in Denton, et al. [8] study. On the contrary, practicing physiotherapists were the respondents in this study.
In sum, this study found the internal consistency and test-retest reliability of the Professionalism Inventory to be acceptable within the guidelines established for psychometric instruments [29, [32] [33] [34] . Even though our present findings provided strong evidence for the stability and internal consistency of the Professionalism Inventory instrument, follow-up studies to evaluate the content validity of the Professionalism Inventory against the PTPCV is warranted.
A priori Evaluation
Although not one of the stated objective of this study, following data analysis, we sought to identify the attributes of professionalism that are common between the Professionalism Inventory and the existing professionalism instruments used in the various health disciplines. We drew lines to connect the attributes of professionalism that are common to the Professionalism Inventory and the other professionalism assessment instruments. The a priori evaluation is represented in Figure 2 .
As shown in the Venn diagram, only a few of the attributes of professionalism are common among the various instruments. This finding suggests that the professionalism instrument used in the various health professions focuses on different professionalism behaviors.
Implications and Limitations of the Study
The availability of a reliable and valid professionalism instrument will allow physiotherapy profession to answer several basic content questions. For example, it will provide clarity on issues such as how physiotherapists from different socio-demographic, cultural and educational backgrounds may vary in their integration of professional core values into their clinical practice and how educational interventions impact professionalism. Also, it will provide clarity on the variations in the professional norms of the physiotherapist from different cultures, and the differences in the professional standards across the various health professions.
Both the PTPCV instrument and the Professionalism Inventory developed in this study are designed to measure physiotherapists" attributes of professionalism. However, the a priori analysis undertaken revealed that only two of the attributes of professionalism subscales (accountability and excellence/competence) are measured by both instruments (Figure 2 ). Given this findings, we speculate that the APTA"s PTPCV instrument and our Professionalism Inventory may be assessing different attributes of professionalism. This observation underscores the lack of universal agreement on what constitutes professionalism. Follow-up content validity studies are needed to support our speculation. A major limitation in assessing the professionalism of physiotherapists is the lack of a practical and userfriendly psychometric instrument. The Professionalism Inventory developed in this study has only 34-items: eight demographic questions, ten knowledge of professionalism questions and sixteen attributes of professionalism questions. On the other hand, the PTPCV instrument developed by the APTA has 68 core values (attributes) of professionalism items [4] . The Professionalism Inventory formulated in this study, because of its brevity and documented excellent psychometric properties, should find wider application in physiotherapy research.
The physiotherapists in this study were recruited from four randomly selected University Teaching Hospitals, out of the 20, in Nigeria [34] . Another limitation of our study is the relatively small sample size. There are currently about 2,000 actively practicing physiotherapists in Nigeria today [35] . The sample in our study (N=91), constitutes less than 5% of the target population. Follow up validation and normative studies using larger sample size is warranted.
A unique feature of the Professionalism Inventory that differentiates it from the other published professionalism assessment instruments is that it can evaluate both knowledge and attributes of professionalism.
Other professionalism assessment tools do not have a knowledge scale. The knowledge scale of the Professionalism
Inventory showed the highest test-retest reliability, followed by the professionalism attributes scales.
CONCLUSIONS
Overall, the Professionalism Inventory developed in this study was found to be stable and internally consistent.
Because of its brevity and documented excellent psychometric properties, this instrument should promote the study of professionalism among physiotherapists in Nigeria. Given that the culture and educational system of the Anglophone African countries are similar, the Professionalism Inventory potentially should have application in other African countries beyond Nigeria following translation and adaptation of the items.
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